[Validity of transcranial Doppler measurement of cerebral artery blood flow velocity during selective cerebral perfusion--an experimental study and clinical experiences].
The validity of transcranial doppler (TCD) as a monitor of cerebral blood flow during hypothermic selective cerebral perfusion (SCP) was investigated in dogs. Cerebral flow was maintained by infusing blood into the aortic arch while the descending aorta was totally crossclamped. The anterior cerebral arterial blood flow velocity (ACAv) was continuously measured with the EME TC2-64 TCD velocimeter by transorbital approach. In five dogs, cerebral flows were varied in steps from 5 to 10, 15, and 20 ml/kg/min in both cooling phase (rectal temp.: 25 degrees C, 20 degrees C) and rewarming phase (25 degrees C, 30 degrees C). ACAv was 46 +/- 7 cm/sec before cardiopulmonary bypass (CPB) started. Correlations between cerebral perfusion flow rate and ACAv were 0.59 in cooling phase and 0.85 in rewarming phase. In eight beagles, after core cooling at a constant systemic perfusion flow rate of 80 ml/kg/min, SCP was performed for 90 min at 25 degrees C; Group I (n = 4): 5 ml/kg/min, Group II (n = 4): 10 ml/kg/min, and rewarmed. Carotid arterial pressure (CAP) and ACAv were monitored continuously. Furthermore changes of jugular venous blood lactate/pyruvate concentration ratio after SCP were compared between groups. Percent changes of CAP during SCP for pre-CPB value were not significant between groups. Percent change of ACAv during SCP was significantly higher in Group II (59 +/- 12%) than in Group I (34 +/- 8%). Ninety minutes after SCP, lactate/pyruvate concentration ratio was increased in Group I (125 +/- 44%) and decreased in Group II (73 +/- 18%) for pre-CPB value. In Group I, it was considered that anaerobic metabolism and glycolysis were progressed. These results suggest that changes in ACAv reliably correlate with changes in cerebral perfusion flow rate and reflect cerebral metabolism. In five clinical cases, ACAv during SCP were about 50% of preoperative values. All the patients awoke well after operations and had no neurological complications. In conclusion, ACAv measured with TCD is available in monitoring cerebral blood flow during hypothermic SCP.